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Introduction
Evidence on the effect of exchange rate regimes on productivity and growth is copious. Yet, the findings have been mixed and seemingly inconsistent. The policy recommendations emanating from these studies are particularly important for countries that have adopted various stances on exchange rate policy along the flexibility spectrum. In developing economies, the choice of exchange rate regime can have a considerable impact on a number of macroeconomic variables including growth, inflation, global competitiveness, the trade balance and overall macroeconomic stability (Bailliu et al., 2003; Bleaney et al., 2007; Gervais et al., 2016; Calvo and Reinhart, 2002; Aghion et al., 2009; Edwards and Yeyati, 2005) . Exchange rate regimes, thus, have significant implications for developing economies in terms of economic performance whereas the link between exchange rate flexibility and economc growth is often found to be weaker for advanced economies (Levy-Yeyati and Sturzenegger, 2003) .
The lack of consensus and consistency in the evidence, often considered an empirical challenge, is driven by a lack of clarity in the conceptual frameworks underlying the relationship between exchange rate regimes and various macroeconomic outcomes, mainly economic growth. Arguably, the relationship between exchange rate regime and economic growth would be influenced by salient characteristics of an economy. This study follows a strand of the literature that examines heterogeneity in the relationship between exchange rate regimes and growth through underlying macroeconomic fundamentals such as the degree of financial development (Aghion et al., 2009; Slavtcheva, 2015) , financial openness and international financial integration (Rodriguez, 2016) .
In particular, we focus on identifying the heterogeneity that underlies the relationship between exchange rate regimes and economic growth in Africa across levels of financial development and degrees of trade openness.
In developing countries, the perennial debate on which type of exchange rate regime is favorable to economic growth is still ongoing. A major argument, among several, that has been advanced in favor of flexible exchange rate regimes is that they enhance economic growth by facilitating adjustments in an economy, particularly in response to unfavorable domestic and foreign shocks in the presence of nominal rigidities. This, in effect, suggests that exchange rate pegs make an economy susceptible to greater macroeconomic volatility and should have adverse impact on growth. Furthermore, exchange rate pegs tend to culminate in overvaluation of currencies with potentially dire consequences for exports as well as capital flight and current account reversals, as was the case during the financial crises in Southeast Asia. On the contrary, an argument against flexible regimes is that they are a source of macroeconomic volatility, as they allow the transmission of negative external shocks, and hence dampen growth. Moreover, flexible regimes tend to be associated with uncertainty and potentially negative effects on trade, investment and economic performance in general. A fixed regime is, therefore, favored to provide an environment that enhances growth through a decline in risk and uncertainty associated with cross-border trade and investment.
The empirical evidence on the dynamics between exchange rate flexibility and growth in developing economies is mixed. On one hand, the findings from some studies suggest that there is no systematic relationship between exchange rate regimes and growth (Ghosh et al., 1997 (Ghosh et al., , 2002 . On the other hand, other studies show contradictory evidence. For example Levy-Yeyati and Sturzenegger (2003) find that in developing economies, floating exchange rate regimes are associated with higher economic growth. In contrast, Husain et al. (2005) find that for emerging and developing economies, there is no growth benefit from a floating exchange rate regime but instead, countries seem to benefit from increasingly flexible exchange rate systems as they become richer and their financial systems develop. Using data for 10 major Asian economies, Coudert and Dubert (2005) also show that fixed regimes or pegs are associated with weaker growth than floating exchange rate regimes. On the contrary, Bleaney et al. (2007) indicate that some of the preceding results are not robust and find a negative correlation between flexible regimes and growth performance for a sample of 91 developing countries. Thus, the debate on the impact of exchange rate regimes on productivity and growth forges ahead.
It is arguable that the variation in findings across countries is not necessarily implausible. In fact, the existing literature has identified several channels through which exchange rate regimes could indirectly affect growth, such as investment, international trade, and the level of financial development. Bailliu et al. (2003) find a positive relationship between a fixed regime and growth, a negative relationship between growth and an intermediate regime without an anchor, and no relationship between other regime types and economic growth; where the growth effects are based on the uncertainty or lack thereof created by the exchange rate regime, and the impact of that on trade and investment. Aghion et al. (2009) provide evidence to suggest that a flexible exchange rate regime is more favorable to growth in countries with more developed financial systems. They also observe a negative relationship between productivity growth and flexible regimes in countries with less developed financial systems. The main idea is that firms in countries with higher levels of financial development are able to survive liquidity shocks that accompany exchange rate fluctuations, and contribute to innovation and long-run growth. Such exchange rate volatility tends to have negative effects on long-run growth in less financially developed countries as they discourage investments.
There is, hence, an emerging understanding that the relationship between exchange rate flexibility and the growth of gross domestic product (GDP), or that between exchange rate flexibility and productivity, depends on some underlying characteristics of an economy. Existing studies with seemingly contradictory empirical results may have, potentially, failed to uncover the heterogeneity in these underlying characteristics. In this study, we attempt to identify some sources of heterogeneous impact of exchange rate flexibility on economic growth. Following the conceptual framework in Aghion et al. (2009) , we examine the relationship between exchange rate regimes and economic growth in Africa across the distribution of the level of financial development.
The focus on Africa is against the backdrop of the many development challenges that the region faces including, among others, deficient infrastructure and credit constraints, which are critical to the growth and development of the private sector. The region has experienced some progress as pertains to the development of the financial sector, yet it remains relatively underdeveloped in comparison to other developing regions. Given that access to finance is a major impediment to operations of small and medium scale enterprises in the region, the potential implication of the dynamics between exchange rate policy, financial development and economic growth is worth investigating. This study could, hence, serve to inform the extent to which exchange rate policy could facilitate the growth impact of some structural policies, such as those aimed at the development of the financial sector in Africa.
Moreover, limiting the analysis to Africa minimizes the extent of heterogeneity in coefficient estimates, as well as unobserved heterogeneity across countries, thereby providing more reliable estimates of the relationships we investigate, in comparison to studies that examine a set of countries that are at significantly different levels of development. The focus on a group of countries with similar underlying features is more amenable to the assumption that the fundamental structural relationships between financial development, exchange rate regimes and growth are homogenous across countries. Furthermore, not only does the focus on Africa represent a point of departure from Aghion et al. (2009) , but we also contribute to the literature by analyzing the extent to which the relationship between exchange rate flexibility and growth varies by the degree of trade openness. The underlying hypothesis is that the benefits accruing to a country operating a flexible exchange rate should increase as it takes measures to facilitate trade. Lastly, we present an assessment of the extent to which financial development is linked to the choice of exchange rate policy.
The remainder of the paper is organized as follows. Section 2 presents the theoretical framework that underpins the specification of the empirical model and section 3 presents the empirical analysis. Section 4 examines the relationship between financial development and exchange regimes and concluding remarks are provided in section 5. Aghion et al. (2009) provides the theoretical foundation for the main empirical investigation conducted in this paper, and this section presents an exposition of the framework, where exchange rate flexibility leads to volatility of earnings and profits, which in turn affects firms' capacity to borrow and invest in innovations resulting in reduced levels of productivity and growth, particularly at low levels of financial development. 1 In what follows, we present essential features of the model to describe how the level of financial development affects the relationship between exchange rate flexibility and productivity growth.
Theoretical Framework

Features of the economy
The small open economy produces one good and is characterized by overlapping generations of entrepreneurs and workers who live in two periods. Domestic firms are price -takers, such that the foreign price of the good at time t, P * t is given. Under the assumption that purchasing power parity holds, the value of a unit of good sold is given by,
where P t is the domestic price level, and S t is the nominal exchange rate. P * t is assumed to be constant and normalized to 1, hence, P t = S t . Nominal wages are rigid for one period and determined before the realization of the nominal exchange rate. In consequence, fluctuations in the nominal exchange exposes firms to the risk of fluctuations in their earnings and profits with adverse effects on innovation and productivity growth. S t is constant in a fixed exchange rate regime, whereas it is random and fluctuates around its mean value, E(S t ) = S, under a flexible exchange rate regime.
Real wage at the beginning of period t is some reservation wage, kA t where k < 1 represents the workers' productivity-adjusted reservation utility and A t is current aggregate productivity level. It follows then, that
where W t is the nominal wage rate which is preset at the beginning of period t, and E(P t ) is the expected price level. Since E(P) = E(S) ≡ S, it implies that
verification framework which is necessitated by information asymmetry. In the set-up, a fixed exchange rate regime is associated with low inflation whereas flexible exchange rate regime is prone to higher inflation via money growth, which raises the cost of borrowing and discourages entrepreneurial activity, thereby decreasing productivity. With financial development, however, inflation is minimized, financial constraints are relaxed, and productivity rises as entrepreneurial activity rises.
Production and profit
Entrepreneurs make two decisions. Foremost, at the beginning of the first period, they decide how much labor to hire at the preset nominal wage. A crucial feature is that this decision occurs after realization of aggregate shocks. Secondly, at the end of the first period, they face a liquidity shock and decide whether to cover it where possible, in order to survive and innovate in the second period. A proportion ρ t of entrepreneurs innovate and determine the growth rate of the economy.
An entrepreneur's production function during the first period is given by
where l t is the firm's labor input at time t. Given the nominal wage, nominal profit at the end of the first period is,
The entrepreneur innovates and realizes the value of innovation, v t+1 , in the second period with probability ρ t , which depends on the ability to cover liquidity costs at the end of the first period;
and chooses employment in the first period to maximize the net present value of profit,
where β denotes the entrepreneur's discount rate.
Innovation, credit constraints and liquidity shocks
Innovation is expected to upgrade the firm's technology by a factor γ > 1, such that an entrepreneur who successfully innovates has productivity level A t+1 = γA t . The value of innovation is assumed to be proportional to the productivity level achieved by a successful innovator, v t+1 = vP t+1 A t+1 , where v > 0. The liquidity cost of innovation is assumed to be proportional to productivity; C i t = c i P t A t , where c i has a uniform distribution over the interval between 0 and c, and is independently and identically distributed across all firms in the domestic economy.
Ex ante all firms face the same probability distribution over c i , but ex post the realization of c i varies across firms. The net productivity gain from innovating is sufficiently high enough such that it is profitable for entrepreneurs to make an effort to overcome the liquidity shock. This is dependent, however, on domestic credit constraints which prevent a firm from borrowing more than a multiple µ − 1 of current cash flow Π t where µ t is a measure of financial development.
At very high levels of µ, the credit constraint is no longer binding. The total value of funds available for innovative investment at the end of the first period could reach a high of µΠ t and the entrepreneur will invest in innovation if µΠ t > C i t . The probability of innovation is, therefore, expressed as
Substituting the probability of innovation, ρ t , in the profit maximization problem, Equation 5, yields the optimal choice of employment and profit respectively, as
where ψ = 1/(4kS). Using Equation 6, the probability of innovation can thus be expressed as,
The expected productivity at time t + 1 is E(A t+1 ) = E(ρ t )A t + (1 − E(ρ t+1 ))A t , so that the expected rate of productivity growth is,
It can be shown that moving from a fixed to flexible exchange rate regime reduces average growth. 2
When the level of financial development µ is not too small however, the growth gap between the two regimes decreases with the level of financial development. In essence, the model suggests that financial development ameliorates the negative investment effects of domestic market credit constraints under flexible exchange rate regimes. (Feenstra et al., 2015) . The data for exchange rate regimes comes from Rogoff (2004, 2009 ), Levy-Yeyati and Sturzenegger (2016) and Ilzetzki et al. (2017) . The classification of exchange rate regimes is based on 2 schemes: coarse classification with 6 categories and fine classification with 15 categories. 4 Table 1 presents some basic summary statistics for the variables.
Figure 1 presents preliminary evidence which suggests that, on average, there seems to be a negative association between exchange rate flexibility and GDP per capita growth, as well as between exchange rate flexibility and productivity. The relationship between exchange rate flexibility and per capita growth, however, varies across different levels of financial development as depicted in Figure 2 . For countries in the upper quartile of the financial development distribution, 3 Averaging over five year periods has become a standard approach in analyzing long run growth to filter out business cycle fluctuations and identify long term growth trends (Agenor and McDermott, 2000; Aguiar and Gopinath, 2007; Aghion et al., 2009) . Unless a significant share of the data is missing, we include all 48 countries in the estimations. the basic relationship between per capita growth and exchange rate regime appears to be positive, whereas it is negative for those in the lower quartile. 5 Similarly, Figure 3 shows that in countries with a higher degree of trade openness (in the top quartile) as represented by the level of trade flow (exports and imports) as a share of GDP, there appears to be a positive association between exchange rate flexibility and per capita growth. The relationship between exchange rate flexibility and growth, however, is negative in countries at very low levels of openness. This suggests that the benefits of operating flexible exchange rate in terms of the effect on growth increases with greater degree of trade openness. In other words, it may be less beneficial to operate a flexible exchange rate regime without addressing policies that limit trade. Still and all, the associations represented in the figures only capture binary relationships with no consideration of other critical factors that impact growth, which represents the focus of the analysis in the next section. 5 It is noteworthy that that there is a significant variation in productivity and growth across countries operating a fixed exchange rate regime which potentially highlights differences in structural policies. 
Methodology
In order to explore further, how financial development and trade openness affect the relationship between exchange rate flexibility and economic growth, we specify and estimate a dynamic model using the generalized method of moments (GMM) estimator proposed by Arellano and Bond (1991) , Arellano and Bover (1995) and Blundell and Bond (1998) , which is designed to deal with potential endogeneity in all explanatory variables, but which accounts, particularly, for endogeneity due to the introduction of lags of the dependent variable as covariates. The estimator also addresses potential biases due to country-fixed effects, in addition to the possible existence of joint endogeneity of all explanatory variables. The dynamic equation is represented by a model of the form,
where y it is output per worker or per capita income, X it is a vector of key variables of interest including financial development, trade openness and interaction of these variables with exchange rate flexibility; Z it is a vector of other explanatory variables, η i is a country specific effect which is unobserved, µ t is the period specific effect and ε it is an error term. The dependent variable is either GDP per capita growth rate or the growth rate of total factor productivity, and the main explanatory variables include initial per capita income, exchange rate regime, financial development, trade openness, government spending, inflation and an interaction term of financial development and exchange rate regimes as well as an interaction of trade openness and exchange rate regime. The first interaction term is introduced to analyze the extent to which the level of financial development of a country influences the effect of exchange rate flexibility on economic growth whereas the latter term captures the extent to which trade openness affects the impact of exchange rate regime on growth. 6
Equation (10) is estimated using the system GMM estimator which combines an estimator in first-differences with an estimator in levels. The inclusion of a levels equation allows the use of information on cross-country differences. This estimation technique generates internal instruments by using the lagged levels and lagged differences of the explanatory variables as instruments under two conditions: i) that there is no serial correlation in the errors and ii) the differences of the explanatory variable and the errors are uncorrelated. Two specification tests, Sargan test for over-identifying restrictions and Arellano-Bond test for second-order serial correlation are applied to assess the validity of the instruments and consistency of the estimates. 7 All estimates are based on the 2-step system GMM with Windmeijer's (2005) small sample correction. Table 2 presents results that characterize the dynamics of the relationship between exchange rate regimes and the growth of GDP per capita, using the coarse classification for exchange rate regimes. Exchange rate flexibility has negative effect on growth, but the interaction variable which captures the impact of an increase in flexibility as level of financial development rises is positive.
Results
Interaction with financial development
These results are robust to different indicators of financial development. The coefficient for the interaction term suggests that the effect of exchange rate flexibility on growth tends positive as the level of financial development increases. Moreover, the nonlinear combination of the standalone effect of exchange rate regimes and the interaction of financial development and exchange rate regime is negative and statistically significant, yet smaller in magnitude relative to the standalone effect of exchange rate flexibility on growth. Thus, at the average level of financial development, the negative effect of exchange rate flexibility is dampened.
To further assess the dynamics of the relationship between economic growth and the interaction of exchange rate flexibility and financial development, the nonlinear combination of the coefficients for exchange rate regimes and the interaction term is estimated at different thresholds along the distribution of financial development. The estimates are based on results in Table 2, columns (2), (3), (5) and (6), and presented in Table 3 . The estimated nonlinear effects show that the negative impact of exchange rate flexibility on growth declines at higher levels of financial development. For instance, the negative impact of exchange rate flexibility declines from -1.326 at the first quartile of financial development to -1.169 at the second quartile and to -0.953 at the third quartile. This suggests that the negative impact of flexible exchange rates declines at higher levels of financial development.
There are a couple of noteworthy observations for some of the control variables in Table 2 : (i) the sign and statistical significance of trade openness suggests that policies that facilitate trade tend to foster growth in the region, and (ii) the estimated negative impact of financial development on growth is contrary to what is typically observed in the literature. Nevertheless, such an outcome is possible under certain conditions. For example, the development of the banking sector could lead to lower savings, decrease investment and consequently, adversely impact growth due to financial repression or where financial liberalization is too fast and characterized by a poor regulatory system (De Gregorio and Guidotti, 1995) .
The specifications in Table 4 utilize the fine classification for exchange rate regimes to assess the robustness of the initial findings, and the estimates are in general, consistent with the results in Table 2 , that an increase in the level of financial development mitigates the negative effect of flexible exchange rates on economic growth. Specifically, the coefficient for exchange rate regime is statistically significant and negative in all specifications, whereas the interaction variable is positive in each case.
Next, we follow to some degree, the analysis in Aghion et al. (2009) to address the impact of exchange rate variability on productivity growth. Table 5 presents results for estimates based on specifications that introduce total factor productivity (TFP) growth as the dependent variable.
The estimates indicate that an increase in exchange rate flexibility has a negative impact on productivity growth. Moreover, as observed in the previously estimated models, the nonlinear combination of the estimates for exchange rate regime and the interaction term involving exchange rate regime and financial development is negative and significant, but smaller in magnitude in comparison to the standalone effect of exchange rate flexibility. 8 Thus the development of the financial sector of a country has a positive influence on the effect of exchange rate flexibility on productivity growth. This result is supported by the estimates of the nonlinear effects at different percentiles of financial development presented in Table 6 , the negative effect being dampened, for example, from -0.078 at the 25th percentile of the financial development index, to -0.016 at the 90th percentile. 9
Robustness analysis -financial development indicators
Arguably, the ideal financial development indicator should be one that incorporates access to financial services, particularly on account of the recent surge in mobile finance in some countries in Africa. Even then, not only is data lacking on financial development indicators that incorporate usage of mobile financial infrastructure, which is relevant to aspects of depth and access in several countries (Sahay et al., 2015) , but only an estimated 34% of the adult population in sub-Saharan Africa, for instance, have an account at a formal financial institution (Demirguc-Kunt et al., 2015) .
This suggests that the impact of the surge in mobile finance on domestic savings mobilization has not been significant.
Indeed, the advances in financial innovation via the use of mobile phones has had an impact on financial inclusion and access to financing for households. Within the context of the interaction between exchange rate flexibility and financial development, however, the emphasis is on firms' access to finance and not on financial inclusion per se. Moreover, Sahay et al. (2015) show that credit to firms tends to have a greater growth impact than credit to households, as credit to firms eliminates financing constraints leading to greater investment and growth. Thus, to the extent that over 90% of the private sector in SSA constitute SMEs, majority of which face financing constraints, it is arguable that formal financial institutions remain the main source of finance for SMEs in Africa, and hence the indicators utilized in the estimations can be considered as representative of the general state of financial development with respect to firms' access to finance. 10 9 We provide additional estimates based on sub-Saharan African countries in Table A5 in the appendix, and for which, although the sample size is smaller, the results are consistent with the general observations pertaining to the influence of financial development on the impact of exchange rate regime on growth. 10 Kuntchev et al. (2012) found that of the small businesses in sub-Saharan Africa that obtained external financing, 6.3% took the form of equity, 48.5% was formal external debt, 17.4% semi-formal financing and 27.8% informal financing.
Nevertheless, we perform additional robustness checks using the financial development index compiled by Sahay et al. (2015) which incorporates measures for depth, access and efficiency of financial institutions and markets. It is noteworthy that this composite index suggests that financial development in sub-Saharan Africa has been mediocre over the past three decades, and trails other regions, although there has been some modest improvement over the last 15 years (Mlachila et al., 2016) . The results, which are presented in Table 7 , show the interaction term for the exchange rate regime and financial development indexes bears a positive coefficient. Moreover, the effect of an increase in exchange rate flexibility estimated at the mean level of financial development is consistent with prior estimates; the coefficient for the nonlinear combination of the standalone effect of exchange rate regime and the interaction with financial development being positive and statistically significant in columns (3) and (6). These estimates substantiate the initial finding that an increase in financial development facilitates a positive impact of exchange rate flexibility on economic growth.
In general, the observed impact of financial development on the dynamics between exchange rate flexibity and growth is consistent with Aghion et al. (2009) , yet there are some notable observations. Aghion et al. (2009) show that for a sample that includes both developed and developing economies, there is a threshold level of financial development beyond which exchange rate flexibility has a positive effect on productivity growth. In this study, the estimated nonlinear effect at the 75th percentile of financial development for instance, is negative but of a significantly smaller magnitude in comparison to the standalone effect of exchange rate flexibility. This suggests that for African countries, the level of financial development as captured by traditional measures is quite low, such that even in countries with the highest level of financial development in the region, the best outcome for a further deepening of the financial system would be to neutralize the negative effect of exchange rate flexibility on growth. Nevertheless, when financial development is measured using the indicator by Sahay et al. (2015) , a positive impact of exchange rate flexibility is realized at the mean level of financial development for the countries in the sample.
Interaction with trade openness
Mundell ( it is arguable that an increase in trade openness should exert a positive effect on the impact of exchange rate flexibility on growth. Thus, we also examine the extent to which trade openness matters for the impact of exchange rate regimes in the region.
Given the well-documented advantages of flexible exchange rates in terms of promoting exports and adjustments to external shocks, we hypothesize that the effect of an increase in exchange rate flexibility on growth should increase with a rise in the degree of trade openness. Table 8 presents estimates for specifications that incorporate an interaction of trade openness and exchange rate flexibility, which show that the standalone effect of exchange rate flexibility is negative and statistically significant across all specifications, whereas the interaction term for exchange rate regime and trade openness is positive. This suggests that trade openness dampens the negative effect of exchange rate flexibility on growth, as reflected by the estimates of the nonlinear combination of the standalone effect of exchange rate regime and the coefficient for the interaction variable at the mean level of trade openness, which turns out to be negative and smaller in magnitude in comparison to the standalone effect across all specifications.
Furthermore, we estimate the variation in the effect of exchange rate flexibility on growth across various percentiles of the distribution of trade openness, using results from Table 8. The estimates, as shown in Table 9 , show that the nonlinear effects are statistically significant, and suggest that the negative effect of exchange rate flexibility diminishes with an increase in trade openness.
Exchange rate regimes and financial development
The focus of this study has been on the interaction between financial development and exchange rate regimes and their impact on economic growth. However, the choice of exchange rate regime tends to be endogenous to the level of financial development especially in economies with less developed financial sector. Flexible exchange rates can be instrumental in minimizing incentives for foreign currency borrowing which helps to minimize currency mismatches, and deepen domestic financial markets particularly for local currency debt instruments and those for hedging against exchange rate risks (Gadanecz and Mehrotra, 2013) . Thus, fixed exchange rate regimes may discourage the development of the financial system. Bordo and Flandreau (2003) show that the level of financial development is higher in countries with a flexible exchange rate regime in the post-Bretton-Woods era, and further suggest that financial development is critical to the evolution of the international monetary system. On a different note, Lin and Ye (2011) address the question of whether financial development matters for the choice of exchange rate regime, and whether financial development plays a role in the decision to transition from a fixed exchange rate regime to a flexible one. Using data for 102 countries, and domestic credit to the private sector as share of GDP as the measure of financial development, they find that financial development has a statistically significant and negative impact on the probability of adopting a fixed exchange rate regime; the impact being quantitatively sizable. The study also finds that countries with a higher level of financial development are less likely to opt for a fixed exchange rate regime, and that conditional on having been under a fixed exchange rate regime, a country is more likely to exit under a higher level of financial development. The analysis, however, acknowledges that financial development may be endogenous, such that exchange rate regime choices may impact financial development outcomes. In this section, we provide a brief assessment of the link between financial development and exchange rate regimes. Figure 4 presents a plot of the relationship between an exchange rate regime index (fine classification) and a financial development indicator (private sector credit as a percentage of GDP), which shows that on average, countries operating flexible regimes have relatively more developed financial systems than countries with a fixed regime. This suggests that fixed exchange rate regimes are associated with a lower level of financial development, in general. We also estimate a model to assess the relationship between exchange rate regimes and financial development, and find that there is a strong and positive association between the two variables. The regression model specifies financial development as dependent on exchange rate regimes, controlling for variables like inflation, GDP per capita and year fixed-effects. For variant specifications using private sector credit as the indicator for financial development, the coefficient estimate for exchange rate regimes varies between 1.43 and 2.12 and is significant at the 1% level. 11 11 The results are available upon request.
We further estimate another set of regressions using the financial development index compiled by Sahay et al. (2015) , and find positive and statistically significant coefficients for exchange rate regime ranging between 0.61 and 1.53 as reported in the appendix (Table A4 ). The estimates indicate there is a coexistence between higher level of financial development and more flexible exchange rate regimes, which suggests that the absence of flexibility in the exchange rate may not be conducive to the deepening of the financial system.
Concluding Remarks
This paper examines the impact of exchange rate regimes, and hence exchange rate policy on economic growth in Africa. We study the dynamics of this relationship along two dimensions: (i) the level of financial development, and (ii) the degree of trade openness. The main results suggest that the development of the financial system facilitates a positive relationship between exchange rate flexibility and both economic growth and total factor productivity growth. Moreover, the results show a positive impact of trade openness on the relationship between exchange rate flexibility and growth. In other words, an increase in trade openness enhances the potential benefits of flexible exchange rates on growth. Furthermore, the paper finds a positive and strong association between exchange rate flexibility and financial development.
A fixed exchange rate regime insulates an economy with an underdeveloped financial system from the risks associated with exchange rate variability and its negative consequences on growth.
Yet, studies have shown that there is a threshold of financial development beyond which countries inevitably enjoy positive effects of financial development on economic growth, even under exchange rate variability. Thus, the potential negative effect of exchange rate flexibility is, perhaps, due to some structural features of developing economies, for example, an underdeveloped financial sector, as indicated by the findings. In essence, our paper suggests that exchange rate policy should be conducted with consideration for structural policies such as those that address the development of the financial sector.
Furthermore, given that financial systems are generally underdeveloped in the region, es-pecially in sub-Saharan Africa, and that operating a flexible exchange rate regime could imply exposure to some of the risks associated with variability in the exchange rate, it is likely the case that the level of financial development may dictate exchange rate policy decisions, such that countries with a relatively less developed financial system would opt for limited to no flexibility in their exchange rates. The inherent policy dilemma, however, is that pegged exchange rates, in spite of minimizing exchange rate risks, may hinder the development of a country's financial system, per our findings. Policy makers would, therefore, have to adopt a stance that allows for some flexibility in exchange rates to foster development of the financial infrastructure in these economies to realize the positive effects that come with a well-functioning financial architecture. (Table A1) (Feenstra et al., 2015) ; 3 RRReinhart and Rogoff's exchange rate regimes index Rogoff (2004, 2009 ) and Ilzetzki et al. (2017) Credit to private sector (% GDP) is the measure of financial development.
[ERR + ERR * FD] represents the non-linear effect of ERR at the mean of trade openness index. Estimates are based on a 2-step system GMM with Windmeijer (2005) small sample correction.
